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Embryogenic cultures were initiated and established
and somatic embryos produced in Pinus patula using
thin sections from the dome of the vegetative shoot
apex. Factors affecting initiation, basal medium and
plant growth regulators were investigated. We report for
the first time the initiation of embryogenic tissue and
embryos from shoot apical domes (zones) of 15-year-
old Pinus patula trees. The growth of embryogenic lines
were comparable to those obtained from zygotic
embryos. Plantlets were regenerated. 
Clonal propagation of high-value forest trees through somat-
ic embryogenesis has the potential to capture genetic gain
and traits of benefit, and to make a substantial contribution
to the improvement in the uniformity and quality of wood.
Conventional breeding of conifers is a very long term
process due not only to long life cycles but also the impreci-
sion of early selection and the inability to produce inbred
lines (Timmis 1998). Pinus patula Scheide et Deppe is an
important softwood in South Africa that occupies about 40%
of the total area under afforestation. The amounts of viable
seed obtained from seed orchards are inconsistent; grafting
is not economically viable on a large scale and rooting of
cuttings taken from pruned hedges not always effective
(Jones and Van Staden 1997). Zygotic embryos from uncon-
trolled crosses are heterogeneous and use of somatic
embryo plants derived from them is a limiting factor for mass
multiplication of forest trees. Disadvantages of zygotic
embryo-derived plants may be overcome if micropropaga-
tion of forest trees can be achieved from rejuvenated vege-
tative tissues like shoot apical meristems from elite, that is
mature, trees. To date, to our knowledge, there has been no
induction of somatic embryogenesis from vegetative
explants of mature members in the Pinaceae. The present
investigation reports for the first time the optimised parame-
ters for the induction of somatic embryos and regeneration
of plantlets from slices taken from the domes of vegetative
shoot apices of mature Pinus patula trees (Figure 1).
Shoot apical domes or zones (Gifford and Corson 1971)
from mature (15-year-old) trees of Pinus patula of 3 geno-
types (PP13, PP3, PP18) belonging to different families,
were collected from an orchard located at SAPPI,
Pietermaritzburg, South Africa. They were cleansed with
commercial NaOCl for 5min, subsequently surface-decon-
taminated with 70% ethanol for 5min, followed by immersion
in 0.2% HgCl2 for 2min, and finally rinsed 4 times with ster-
ile distilled water. Transverse sections, approximately
0.5–1.0mm thick, were cut from the shoot apical zones and
cultured individually on DCR (Gupta and Durzan 1985) basal
medium containing 0.2g l-1 polyvinylpyrollidine (PVP), 1.5g l-1
Gellan gum (Sigma), 90mM maltose (Analar) and 0.3% acti-
vated charcoal (Sigma), without plant growth regulators. The
cultures were placed in glass tubes and incubated in dark-
ness at 2°C for 3 days. After 3 days, the sections were sub-
cultured on DCR basal medium containing 1.5g l-1 Gellan
gum, 90mM maltose and supplemented with 20μM 2,4-D,
25μM NAA, and 9μM BA for the initiation of embryogenic tis-
sue. All cultures were incubated in dark at 25 ± 2°C for 4
weeks with two subcultures. Embryogenic tissue containing
typical embryonal suspensor masses (ESMs) was identified
by morphological and cytological observations. Embryonal
suspensor masses were then maintained on the DCR basal
medium containing 120mM maltose, 2g l-1 Gellan gum and
supplemented with 2μM 2,4-D, 2.5μM NAA, and 1μM BA.
After 2 weeks, the embryogenic callus was partially desic-
cated for 12h, 24h, 36h, 48h, 72h respectively. After the des-
iccation treatment, the partially-desiccated tissue was trans-
ferred to maturation medium for further development. The
maturation medium consisted of DCR basal salts containing
with 175mM maltose, 80μM ABA and 9g l-1 Gellan gum. After
8–12 weeks of maturation, somatic embryos with developing
cotyledons were picked from the cultures for germination.
The germination medium used was DCR basal medium with
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2g l-1 of Gellan gum. After a further 4–6 weeks on germina-
tion medium, plantlets were transferred to vermiculite and
placed in a growth room for hardening.
In the present investigation, thin sections of the apical
dome precultured at 2°C for 3 days with 0.3% activated
charcoal formed elongated cells with embryonal suspensor
masses that are typical of zygotic embryo-derived somatic
embryogenesis in conifers. Without a 3-day cold pretreat-
ment the sections failed to produce ESMs, but instead yield-
ed callus. The percentage of embryogenic tissue-producing
explants varied among the 3 genotypes, with genotype
PP13 yielding 7%, genotype PP3 produced 4.5% and geno-
type PP18 only 2%. The emblings from the vegetative shoot
apex did not differ in appearance from those raised from
zygotic embryos.
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Figure 1: Induction of somatic embryogenesis in Pinus patula using
shoot apical domes (zones). (A) Vegetative shoots from the apex of
which meristematic domes (zones) were dissected. (B)
Embryogenic tissue on maturation medium with developing somat-
ic embryos. (C) Somatic embryos at various stages of development.
Scale bar represent = 1mm
